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[57) ABSTRACT

An apparatus for measuring the flexural resistance of
ribberd patterns comprises a clamp for clamping a die-
cut and ribbed cardboard sheet, which clamp is so
driven as to cause the ribbed portions of the cardboard
sheet to engage against one or more rollers which are
coupled to corresponding load cells adapted to measure

the force necessary for folding the ribbed portions and
display this force on a display.

6 Claims, 2 Drawing Sheets
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APPARATUS FOR MEASURING THE FLEXURAL
RESISTANCE OF RIBBED PATTERNS

BACKGROUND OF THE INVENTION

The present invention relates to an apparatus for
measuring instantaneously the flexural resistance of
ribbed patterns or elements, in particular cardboard
ribbed elements.

As is known for packaging purposes there are fre-
quently used cardboard sheets which are provided with
ribbed patterns on their surface and are die-cut so as to
provide a box-like configuration adapted to hold a lot of
different products.

At present there are not known means for instanta-
neously measuring, in a reliable way, the proper charac-
teristics of ribbed cardboard sheets to be used for pack-
aging goods, in industnal paekagmg operations.

Known flexural resistance measuring devices, in fact,
are mainly of the laboratory type, and are very complex
and expensive.

SUMMARY OF THE INVENTION

Thus, the main object of the present invention is to
overcome the above mentioned drawbacks, by provid-
ing an apparatus which able of measuring the flexural
resistance of ribbed cardboard sheet material, in partic-
ular for packaging purposes, in a very short time.

Another object of the present invention is to provide
such a flexural resistance measuring apparatus which is
very simple to use.

Another object of the present invention is to provide
such a flexural measuring apparatus which is very reli-
able in operation and can be used directly on the card-
board sheet making line.

According to one aspect of the present invention, the
above mentioned objects, as well as yet other objects,
which will become more apparent hereinafter, are
achieved by an apparratus for instantaneously measur-
ing flexural resistance of ribbed cardboard sheet mate-
rial, characterized in that said apparatus comprises a
clamp member for clamping a ribbed cardboard sheet
material, driving means for driving said clamp member
so as to cause ribbed portions of said ribbed cardboard
sheet material to be engaged against one or more rollers,
said rollers being associated with respective load cells
adapted to measure the force required for bending said
ribbed portions and display said force on display means.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the appara-
tus according to the present invention will become
more apparent from the following detailed disclosure of
a preferred embodiment thereof, which is illustrated, by
way of an indicative but not limitative example, in the
figures of the accompanying drawings, where:

FIG. 1 is an elevation schematic view of the appara-
tus aecordmg to the invention;

FIG. 2 is a side perspective view of the apparatus
according to the invention; and

FIGS. 3 and 4 illustrate the operating mode of the
apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to the figures of the accompanying
drawings, the apparatus for instantaneously measuring
the flexural resistance of ribbed patterns, in particular
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on cardboard sheet material, according to the invention,
comprises essentially a clamp member indicated over-
ally at the reference number 1 and comprising a pair of
flat plates which can be mutually clamped in any suit-
able manner, for example by means of actuators driven
by suitable sensors (not shown).

The plates are provided for clamping therebetween a
cardboard sheet 2, provided for forming, upon foldlng,
a desired packaging box or the like.

As is shown, the mentioned pair of plates can slide
between the uprights 3 of a frame, said plates being
horizontally reciprocated by driving means.

These driving means can comprise any suitable driv-
ing arrangement. According to a possible embodiment,
for example, the clamp member can be mounted on
small columns or rods rigid with suitable guides and
provided with a rack shaped bottom portion engaging
with a pignon, which is driven by a geared motor unit
(not shown).

In operation, the clamp member is upwardly driven
sO as to cause the ribbed portion 2' of the cardboard
sheet to engage with one or more rollers 4 which are
suitable coupled to respective load cells 3.

As is known, the flexural resistance of a ribbed por-
tion or pattern 6 to a bending stress, comprising a 90°
folding of the ribbed portion so as to form the packag-
ing box, increases as the bending angle increases and
reaches a maximum value for a bending angle of 90°.

Thus, according to the invention, the clamp member
and roller are so arranged that the portion 2’ of the
cardboard will be deflected according to a right angle
bend before the clamp member going beyond the roller
(see FIG. 4). |

The flexural resistance of the mentioned portion 2’
will be sensed by the above mentioned load cell, the
output signal of which, after suitable amplification and
conversion, will drive any suitable display means.

In this connection it should be pointed out that a
repeated measurement on the same fold will provide
progressively decreasing read-outs.

Thus, by storing the subsequent flexural resistance
values in a pre-programmed computer store, and using
a roller which can be displaced by set distances along its
axis, it will be possible to evaluate the flexural resistance
of two or more adjoining ribbed portions.

In particular, the roller must be counterbiassed, for
example by means of a radial arm 7, in order to cancel
the weight of said roller (which, on the other hand can
also be electronically cleared by a suitable calibrating
procedure.

Moreover the roller must be mounted on bearings in
order to prevent the measurement readouts to be nega-
tively affected by a possible unevenness of the ribbed
portion surface.

It is to be moreover pointed out that:

the roller will be coupled to the load cell preferably
by means of a rigid type of coupling, in order to hold
said roller at a fixed position;

the position of the roller with respect to the clamp
member, and accordingly to the fold, must not be af-
fected by the thickness of the cardboard sheet.

While the invention has been disclosed and illustrated
with reference to a preferred embodiment thereof, it
should be apparent that the disclosed embodiment 1s
susceptible to several modifications and variations, all
of which will come within the spirit and scope of the
appended claims.
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I claim:

1. An apparatus for instantaneously measuring a flex-
ural resistance characteristic of a ribbed cardboard
sheet, comprising a frame including two paraliel up-
rights, a clamp member for clamping a ribbed card-
board sheet, said clamp member being slidably sup-
ported on said uprights and comprising a pair of flat
sliding plates which can be abutted against one another
and are slidably mounted between said parallel uprights,
driving means for upward and downward driving said
clamp member, at least a roller thereagainst a ribbed
portion of said cardboard sheet can be engaged as said
driving means upward drive said clamp member, a load
cell coupled to said at least a roller and adapted to
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measure a force required for folding said ribbed portion
and display means for displaying said force.

2. An apparatus according to claim 1, wherein said
clamp member and roller are so arranged that said
ribbed portion of said cardboard sheet assumes a 90°
bent configuration before said clamp member goes be-
yond said roller.

3. An apparatus according to claim 1, wherein said at
least a roller can translate along a longitudinal axis
thereof.

4. An apparatus according to claim 1, wherein said at
least a roller is counterbiassed by a radial arm member.

5. An apparatus according to claim 1, wherein said at
least a roller is mounted on bearing means.

6. An apparatus according to claim 1, wherein said at

least a roller is rigidly coupled to said ioad cell.
L x X * *
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